Guanethidine-mediated destruction of ovarian sympathetic nerves disrupts ovarian development and function in rats.
Immunosympathectomy produced by treatment of newborn rats with antibodies to nerve growth factor (NGF) delays ovarian development and disrupts estrous cyclicity. While these alterations have been ascribed to loss of sympathetic neurons innervating the ovary, the treatment also causes partial loss of ovarian sensory innervation. The present experiments were undertaken to determine if selective interference with ovarian noradrenergic/sympathetic action would result in alterations of ovarian development similar to those caused by NGF antibodies (NGF Ab). We have used two approaches to disrupt catecholamine action on ovarian cells: 1) inhibition of beta-adrenoreceptors by local delivery of receptor blockers to the ovaries of juvenile rats; and 2) elimination of the sympathetic innervation by long term postnatal treatment with guanethidine (GD), an adrenergic neuron blocking agent. When GD is administered chronically it produces an autoimmune-mediated destruction of peripheral sympathetic nerves, without affecting cholinergic or sensory neurons. Of the receptor blockers tested, FM-24, a nonreversible antagonist, resulted in a sustained 70% decrease in available receptors throughout the 10-day period studied. In spite of this, the timing of puberty, assessed by the age at vaginal opening and first ovulation, was not delayed, suggesting that activation of the remaining receptors by an intact innervation suffices to maintain a normal noradrenergic influence. GD treatment initiated at the end of the first week of postnatal life and maintained for three weeks slowed the juvenile-peripubertal rate of body growth, delayed the time of vaginal opening and first ovulation, and disrupted subsequent estrous cyclicity, but did not affect the animals' fertility. The ovaries of GD-treated rats exhibited a striking loss of sympathetic (norepinephrine and neuropeptide Y) nerves but a normal sensory innervation (represented by fibers containing calcitonin gene-related peptide). The concentration of beta-adrenoreceptors in granulosa cells was reduced, suggesting follicular immaturity. Direct assessment of this inference by morphometric analysis of the ovaries revealed that follicular development was retarded. The progesterone and estrogen response of juvenile ovaries to gonadotropins in vitro were also reduced. At this time, circulating LH levels were slightly decreased, but neither LHRH content in the median eminence nor the LHRH response to prostaglandin E2 in vitro were affected.(ABSTRACT TRUNCATED AT 400 WORDS)